Cartilage response to mechanical force in high-density chondrocyte cultures.
High-density cultures of chick embryonic chondrocytes were exposed to intermittent compressive force (ICF) of physiologic magnitude for 24 hours. Proteoglycan synthesis was significantly increased in chondrocyte cultures exposed to ICF as compared with control cultures. Similar effects were found in explants of epiphyseal cartilage. Proteoglycans extracted with guanidine-HCl from cultures exposed to ICF aggregated better with hyaluronic acid than did control cultures, as shown by Sepharose 2B gel chromatography. In addition, the amount of non-extractable proteoglycans was increased in ICF cultures. We conclude that ICF not only increases the synthesis of proteoglycans but also improves the aggregating capacity of proteoglycans and the coherence of proteoglycans with other matrix components. High-density cultures of epiphyseal chondrocytes provide a suitable model to study the processes involved in the perception of and the subsequent cellular response to compressive force by cartilage.